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(57)Abstract: 

PURPOSE: To obtain a highly reliable semiconductor 
device wherein etching resistance and humidity 
resistance are improved, by constituting a protecting 
insulative film formed to be on the periphery of a 
metal pad and on a metal wiring, of a first insulative 
film formed by CVD method, a second insulating film 
formed by spin-coating method, and a third insulative 
film formed by CVD method 

CONSTTTUTION: On a semiconductor substrate 1, an 
Al pad 3 and Al wirings 4A, 4B are formed, via an 
interlayer insulative film 2 composed of a silicon oxide 
film and the like. On the periphery of the Al pad 3 and 
on the Al wirings 4A, 4B, a passivation film composed 
of a three-layered insulative film is formed. That is, 
said passivation film is constituted of a first insulative 
film 5 composed of silicon oxide film formed by normal 
pressure or reduced pressure CVD method, a second 
insulative film 6 composed of a silicon oxide film 
formed by spin-coating method, and a third insulative 
film 7 composed of silicon nitride film formed by plasma CVD method. 
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Specification 

Title of the Invention: 

SEMOCONDUCTOR DEVICE 

Scope of Claims: 

A semiconductor device, wherein, in a semiconductor device that has a metal pad and metal 
wiring formed on a semiconductor substrate via an interlayer insulation film, a protective 
insulation film that is formed around the periphery of the metal pad and on the metal wiring, 
and a protrusion electrode formed on the metal pad via a metal layer for a barrier, the 
protective insulation film is comprised of a 1^^ insulation film formed using a CVD method, 
a 2°** insulation film formed using a spin-coating method and a 3^** insulation film formed 
using the CVD method, which all are formed consecutively. 

Detailed Explanation of the Invention: 
[Industrial Application] 

The present invention relates to a semiconductor device, and relates in particular to a 
structure of a protective insulation film in the semiconductor device that has a protrusion 
electrode for gang bonding. 
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[Prior Art] 

Conventionally, this type of semiconductor device has had the structure shown in Fig. 2. 

In Fig. 2, *1' is a semiconductor substrate, *2' is an interlayer insulation film, *3' is an Al 
pad for the extraction to outside, and '4A' and *4B' are internal Al wiring formed at a 
minimum interval. Then, a protective insulation film (hereafter referred to as a 'passivation 
film') formed on the Al wiring 4A and 4B and around the periphery of the Al pad 3 is a 
two-layer structure comprised of an silicon oxide film 10 with 0.5 - 1.0 \im of a thickness 
formed using the CVD method at normal pressure or a low pressure and a nitride film 11 
with 0.2 - 1.0 jxm of thickness formed using a plasma CVD method where there are fewer 
pinholes. 

Then, a protrusion electrode (hereafter referred to as a 'bump') 9 is formed in the center of 
the Al pad via a barrier metal 8. At this time, the barrier metal 8 is formed with a film that 
has two or more layers, such as titanium - palladium, titanium - platinum, titanium - 
copper - gold, or chrome - copper - gold, and the bump is formed with a material, such as 
gold, copper or solder. 
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[Problems Overcx)me by the Invention] 

However, in the passivation film in the above-mentioned conventional semiconductor 
device, a concave portion 12 or/and a hollow portion 13 is/are easily formed in between the 
Al wiring 4A and 4B, and in the case that the bump 9 is formed in the posterior process and 
the barrier metal 8 is removed by etching, the regions where these concave portion 12 and 
hollow portion 13 have been formed are weak with respect to the etching, so that there is a 
defect of the Al wiring 4A & 4B under the regions also becoming etched. Further, even in 
the case that the Al wiring are not etched, moisture resistance becomes deteriorated due to 
pinhole(s), with the problem of decreased reliability. 

The objective of the present invention is to provide a semiconductor device with high 
reliability that has a passivation film where the etching resistance and the moisture 
resistance are improved. 

[Problem Resolution Means] 

Concerning the semiconductor device of the present invention, in a semiconductor device 
that has a metal pad and metal wiring, formed on a semiconductor substrate via an 
interlayer insulation film, a protective insulation film formed around the periphery of the 
above-mentioned metal pad and on the above-mentioned metal wiring, and a protrusion 
electrode formed on the above-mentioned metal pad via a metal layer for a barrier. 
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the above-mentioned protective insulation film is comprised of a 1*^ insulation film formed 
using a CVD method, a 2"** insulation film formed using a spin-coating method and a 3"* 
insulation film formed using the CVD method, which all are formed consecutively. 

[Embodiment] 

An embodiment of the present invention is explained hereafter, with reference to the 
drawings. 

Fig. 1 is a cross-sectional view of an embodiment for the present invention. 

In Fig. 1, the Al pad 3 and the Al wiring 4 A & 4B are formed on the semiconductor 
substrate 1 via the interiayer insulation film 2 comprised of silicon oxide generally. Then, a 
passivation film comprised of a three-layer insulation film is formed around the periphery 
of the Al pad 3 and on the Al wiring 4A & 4B. 

Specifically, the passivation film is constructed with a I''* insulation film comprised of a 
silicon oxide film, which has 0.1 - 0.3 \xm of thickness and is formed using the CVD 
method under a normal pressure or a low pressure; a 2"** insulation film 6 comprised of a 
silicon oxide film, which has 0.3 - 0.5 \xm of thickness and is formed using the spin-coating 
method; and a 3"* insulation film 7 comprised of a silicon nitride film, which has less 
pinhole(s), has approximately 0.5 ^m of thickness and is formed using the plasma CVD 
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method. Then, the bump 9, which is comprised with gold or copper generally, is formed 
via the barrier metal 8, which has 0.1 - 0.5 \im of thickness and is comprised of titanium - 
copper or titanium - gold generally. 

In the present embodiment constructed as mentioned above, since the passivation film is 
formed with a three-layer insulation film, no hollow portion or concave portion is formed 
between the Al wiring 4A and 4B, because the 2"** insulation film 6 is formed using the 
spin-coating method. Therefore, in the case of etching the barrier metal 8 in the posterior 
process, the Al wiring 4A & 4B will not be etched, resulting in the improvement of 
moisture resistance, as well. 

[Efficacy of the Invention] 

As explained above, in the present invention, protective insulation film, formed around the 
periphery of the metal pad and on the metal wiring, is comprised of a 1^^ insulation film 
formed using the CVD method, a 2"** insulation film formed using the spin-coating method 
and a 3"* insulation film formed using the CVD method, resulting in the improvement of 
the etching resistance and moisture resistance, so that a semiconductor device that has a 
high reliability can be obtained. 
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Brief Explanation of Drawings: 

Fig. 1 is a cross-sectional view of an embodiment of the present invention, and Fig. 2 is a 
cross-sectional view of a conventional semiconductor device. 

1 ... semiconductor substrate, 2 ... interlayer insulation film, 3 ... Al pad, 4A & 4B ... Al 
wiring, 5 ... 1^^ insulation film, 6 ... 2*^** insulation film, 7 ... 3"* insulation film, 8 ... barrier 
metal, 9 ... bump, 10 ... silicon oxide film, 11 ... nitride film, 12 ... concave portion, 13 ... 
hollow portion 
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1: Semiconductor substrate 5: 1^^ insulation film 

2: Interlayer insulation film 6: 2"** insulation film 

3: Al pad 7: 3"* insulation film 

4A & 4B: Al wiring 8: Barrier metal 




no. 1 



9: Bump 12: Concave portion 

10: Silicon oxide film 13: Hollow portion 

11: Nitride film 




FIG. 2 
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